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J. JAMESON EVANS AND P. JAMESON EVANS that the volume of the intra-ocular contents in such cases is especially subject to sudden increase, this is only to be expected.
Further, such malformation, affecting the vascular coat of the eye, is often found to be associated with other changes in this layer (abnormal development of the filtration angle, etc.), so that abnormalities of tension are to be expected. Indeed, it would appear that little more proof is available that increase of tension results in optic atrophy than that the reverse process is true. Thiel'5 has recently drawn attention to instances of optic atrophy with cupping, indistinguishable from that of chronic primary glaucoma, but without tension, in which sclerosis of the internal carotid arteries is held to be the basic factor. Knapp " also has published a series of cases of this type in which sclerosis of the basal cerebral vessels was a constant finding.
In the present paper two cases are submitted for consideration: the one showing increase of tension, the other with normal tension over a number of years of observation. Both are instances of naevus flammeus with associated ocular changes. Case 1. P.R.E., aged 23 years. When first observed in 1931, presented an extensive naevus flammeus of the whole face extending up to the hair line and some distance down the neck. The mouth and palate were also involved; the reason for wishing an ophthalmic examination was recurrent inflammation of the left eye. This was of the nature of a patch of superficial vascular keratitis in the upper and outer quadrant of the cornea, the resultant nebulae involving a part of the pupillary area.
The intra-ocular findings in this eye, as also in the right eye in which the cornea was normal, were a pronounced development of reddish tortuous vessels in the iris stroma which appeared slightly thickened, and of the circulus minor, and of bunches of tortuous vessels in the neighbourhood of the filtration angle. The media were clear and there was no suggestion of opacities in the lens or vitreous. The pupil reflexes were normal; the anterior chamber was of normal depth in each eye. The optic discs were deeply cupped, about three-fourths of the discs being involved, and the cupped area showed distinct pallor. The retinal vessels were not definitely abnormal in size, but they were rather tortuous. Vision was normal in the right eye, but in the left vision was only 6/24 owing to corneal opacity and irregularity of surface. The fields showed temporal contraction to 20030°, more marked in the left field. There was, during observation, no variation of intra-ocular tension, which was normal, and at no time was an increase of tension noted, or the probability of it suggested by symptoms or observation. Schiotz 18 mm. Hg in each eye.
The attacks of keratitis in the left eye recurred once or twice a year and the duration of the attacks was generally about fourteen Schiotz. There was congestion of the conjunctixal and anterior ciliary vessels. The cornea was oedematous; the anterior chamber shallow, with a small hyphaema below: the iris vessels prominently coursing over the anterior surface. The lens showed a diffuse intumescent cataract. Transillumination gave an even but rather dim reflex.
The face showed a left sided naevus flammeus, confined to the approximate limits of the skin distribution of the maxillary division of the fifth nerve, but overlapping the ophthalmic area a little. The mucous membranes of the cheek, palate and soft palate on this side were involved.
Other parts of the body presented areas of skin haemangioma. A full neurological investigation showed no evidence of lesions involving the central nervous system. X-rays of the skull showed no areas of abnormal calcification, but the left optic foramen was slightly larger than the right.. A provisional diagnosis was nmade of secondary glaucoma due to intra-ocular haemorrhage resulting from the presence of haemangioma of the choroid.
The eye was removed the next day, without excessive bleeding, and the diagnosis was confirmed by pathological examination. 
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The microscopic study of the eye revealed a flat growth of haemangiomatous tissue of the choroid occupying the posterior third of the globe's circumference: the retina was completely detached and the sub-retinal space occupied by recent haemorrhage. No vitreous existed, the detached retina forming a doublelayered fold in the centre of the globe (Fig. 1) . The optic disc was deeply cupped (Fig. 2) and the nerve greatly atrophied and
presenting, in addition to small haemorrhages, many spaces of lacunar atrophy. The filtration angle of the anterior chamber was quite closed by the forward displacement of the iris and lens. The growth itself consisted of a flat wide thickening of the choroid occupying the posterior pole of the globe, very similar to that described by Jahnke5; the enormous distension of the vessels easily seen in the sections under the microscope (Fig. group.bmj.com were particularly fortunate in being able to demonstrate the course of the communication of the intra-ocular tumour through the sclera to the extra-ocular veins, the track following the path of the vorticose vein (Fig. 4) . This suggests that the growth itself is essentially derived from the venous side of the vascular tree and not from the arterial, an observation which may have some bearing on the co-existence, in some cases, of areas showing calcareous degeneration in the occipital lobe and elsewhere. Recent work on venous stasis has emphasised its important bearing on the failure of metabolism in the tissues.
This case has already been reported in the American Archives of Ophthalmology (August, 1937) as an instance of haemangioma of the choroid (but the question of optic atrophy was not then fully discussed), and is described again by courtesy of the editor of that journal.
In respect of the second case (A.C.) the optic atrophy is very advanced and the cupping deep. What is the mechanism of the cupping of this case ? That there was a raised intra-ocular tension on several occasions may be presumed by the history of recurrent attacks of pain extending over a number of years. That which brought the patient to our notice was apparently similar to its predecessors, though more severe in degree. The diagnosis of intraocular haemorrhage being the cause of the increased tension was confirmed by the findings in the excised eye, and, from the degenerated appearance of the retina and its completely detached condition, leaving practically no true vitreous space (Fig. 1) . It is reasonable to suppose that such retro-retinal haemorrhages had caused the previous attacks of pain. Hence, one cannot hold that increased pressure in the vitreous space had produced cupping of the disc directly. Moreover, the detached retina is not pressed down into the disc although it lies directly in front, being firmly attached at the disc margin, so that the pressure from retro-retinal haemorrhage would not appear to be responsible. It is suggested then that the cupping is the result of primary atrophy of the nerve consequent upon impaired nutrition, associated with the abnormal state of the blood vessels supplying the nerve. The histology of the nerve also shows a comparatively loose structure, in no way conveying the impression of compression, and in which are found, not only spaces filled with blood, but others suggestive of lacunar atrophy. However, since this case has been complicated by repeated attacks of raised intra-ocular tension the thesis is not indisputable.
Turning, therefore, to the first case in which there is deep cupping, with pallor of the discs; increased tension has never been noted during a period of seven years under observation, nor have there ever been symptoms which might suggest increased intra-ocular pressure. In fact the tonometric readings have never reached 20 mm. Hg (Schiotz); and up to the time of the unfortunate formation of (radium) cataract there had been no appreciable alteration in visual fields or acuity.
In Knapp's7 report of optic atrophy with cupping, associated with sclerosis of the basal cerebral vessels, the average age of the patients is 65 years. While some degree of senile change of vessels is to be expected at such an age, the changes are not usually sufficiently advanced to be demonstrable by plain X-ray photographs of the skull. In many cases of naevus flammeus the sclerotic and degenerative changes (frequently with some amount of calcification) are so marked as to be easily demonstrable by X-ray in young patients, whilst in those cases showing homonyinous hemianopic field changes (D. Campbell,2 H. Tyson'6) as a result of the presence of a haemangioma in the occipital lobe of the brain, there are obvious patches of calcareous degeneration.
Cushing and Bailey4 have commented upon the tendency of venous angiomata to undergo calcification. The incidence of occipital angiomata in these cases appears to be more than fortuitous, but the governing factors are at present entirely unknown.
Thiel15 also has published a number of cases in which atrophy and cupping of the optic disc, indistinguishable from that of glaucoma, has occurred in association with sclerosis of the internal carotid vessels and without increase of the intra-ocular pressure, he has further demonstrated the presence of nasal field defects in such cases.
In the second case (A.C.) no sclerosis of intra-cranial vessels was observed, but in the first. (P.R.E.) there is marked opacity of the internal carotid and middle meningeal vessels and, in addition, a sharply defined calcareous area in the occipital region (but without any hemianopia in the fields). This sclerosis constitutes a sign of defective nutrition of the vessel walls and provides evidence also in favour of a similar defect in the nutrition of the tissues supplied by these vessels-among which is included the optic nerve.
It might be expected that, in such cases, the lens, dependent as it is for its transparency on adequate nourishment from the surrounding fluids and hence, indirectly, on the state of the vessels of the uveal tract, would be affected and that cataract would be commonly found. This, however, does not appear to be the case either in Knapp's series of ten cases or in those cases of haemangioma retinae described by Lindau. In other cases the incidence of cataract is complicated by the presence of buphthalmos, etc. In the first case the cataract is of a very different nature. When first seen this case presented no opacity of the lens in either eye, the opacities developing some two months after the institution of radium therapy (1934) to the face and lips with which their incidence appears to be closely related. We are indebted to Mr. Harrison Butler for comments upon the slit-lamp appearances of the lens. " Under each anterior capsule there are a number of large vacuoles. The anterior lens shagreen is more easily seen, and is of a coarser type than in the normal lens. The posterior capsule appears to be split, giving an appearance similar to that seen in lenticonus posterior. The cortex in front of each of these posterior layers of capsule is vacuolated, but the vacuoles are smaller than those seen in the anterior part of the lens.
" The lens matter between the split capsules is also vacuolated. There is a double vacuolated layer (Figs. 7(a) and 7(b) ). The appearances correspond closely with those of X-ray cataract described by VogtL7. 18 but in this case the posterior bulge and double layer are more pronounced. There is no doubt whatsoever that this condition is caused by the radium treatment." Further, Mr. H. B. Stallard, who gave an opinion on this case, also considered the lens opacities to be the result of the radium therapy. He writes that " the lens changes in the posterior layers of the cortex are typical of irradiation cataract and have probably been caused by the heavy dosage of radium two years ago." This authority further remarks " the optic discs are deeply cupped but, in the absence of increased intra-ocular pressure and field loss, I presume this is a congenital defect and associated with intra-ocular vascular abnormalities."
Hence, it seems fairly certain that this case does, in fact, present an instance, of which other examples are quoted in Mr. Stallard's monograph on the subject14 of delayed cataract formation resulting from irradiation. Such cases are rare, but perhaps are destined to become more common with the greater frequency of radium therapy.
Summary and Conclusions
Two cases associated with optic atrophy and other changes are reported of naevus'flammeus. It is held that the optic atrophy follows upon defective nutrition of the nerve resulting from abnormal vascular supply, and is not secondary to, nor dependent upon, a rise of intra-ocuilar tension.
In the one case there was increased intra-ocular tension on at least one, and probably on several, occasions during a long history; in the other case no increase of tension has been observed during a period of thirteen years. It is held that, certainly in the latter case, and possibly in the former also, optic atrophy is independent of changes in the intra-ocular pressure.
The second case presents the rare opportunity of microscopic examination of a haemangioma of the choroid and particularly of the course of entry of the haemangiomatous tissue into the globe. The first case shows the presence of associated intracranial vascular abnormalities and of irradiation cataract.
